


QUARTERLY REPORT 

April 1, to June 30, 1967 - 

NASA Contract 

NSR 09 010 027 

submitted by 

BIOLOGICAL SCIENCES COMMUNICATION PROJECT 

The George Washingtcn University 
2000 P St., N. W. 

Suite 7C0 
Washington, D. C. 20036 

D. E. Wright, K.P..H. 
Senior ~esearch Scientist 
Planetary Quarantine 

L. A. Kulp, Ph D. 
/'. Senior Research Scientist 

Bioscience Comunicntions 



TABLE OF CONTENTS - 
TAB # - 

A. PLANETARY QUARANTINE . . . . . . . . . . . . . . . . . . . . .  
1 1. Synopsis of Activities . . . . . . . . . . . . . . . . .  

2. Bibliography on Ethylene Oxide . . . . . . . . . . . . .  2 /- 
3. Bibliography on Space Biossience . . . . . . . . . . . .  3 ~ ' -  

B. BIOSCIENCE COMMUNICATIONS . . . . . . . . . . . . . . . . . . .  
1. Svnqsis of Activities . . . . . . . . . . . . . . . . .  4 

2. Scientific Publications of the Bioscience Programs 

. . . . . . . . . . . . . . . . . . . . . .  Division.. 5 

a. Volume 13 - Environmental Biology . . . . . . . . . .  6 /" 
b. Volume 111 - Exobiology . . . . . . . . . . . . . .  7 J  

/ . . . . . . . . . . .  8 1/- 

and 
i 

Bioscience Comnunications . . . . . . . . . . . . .  Y ; 

VOLUm I1 

3. Significant Achievements in Spaee Bioscience 

1965-1966 . . . . . . . . . . . . . . . . . . . . . . . .  10 
Ch. 1. Introduction by Bm-e Bewan . . . . . . . . . . .  11 
Ch. 2. Chemical Evolution and Molecular Biology by Gregg 

Mamikunian in part . . . . . . . . . . . . . . . .  12 
Ch. 3. Life Environment by NASA . . . . . . . . . . . . .  13 
Ch. 4. Search for ExtraterrestAal Life by Gregg 

Mamikunian and Gilbert Levin . . . . .  :. . . . .  14 
Ch. 5. spicecraf t Sterilieatioi and Planetary 

Quarantine by Donald Wright . . . . . . . . . . . .  15 
. 



TAB # . 
Ch . 6 . Environmental Biology by Gilber t  Levir . and NASA . . 16 

Ch . 7 . Behaviola1 Biology by Morton Werber . . . . . . . .  17 

Ch . 8 . Fl igh t  Programs by Bruce Berman and NASA . . . . . .  18 

Ch . 9 . Life  Support by Bruce Berman and NASA . . . . . . .  19 
. . .  Ch.10. Bioscience Communications by Charles Sh i l l i ng  20 

. . . .  Ch.11. Significance of Achievements by Bruce Bennan 21 

4 . Foundations of Space Riology and.Xe&icine - 
Monograph'Outline . . . . . . . . . . . . . . . . . . . .  22 

. . . . . . . . . . . . . . . . . .  5 . Bioscience Capsule No 13 23 

. . . . . . . . . . . . . . . . . .  6 . Bioscience Capsule No 14 24 

7 . Let te rs  of Requests f o r  Bioscience Caps-~e . . . . . . . .  25 

. . . . . . . . . . . . .  8 . Bioscierxe Capsule Mailiing L i s t  26 

. . . . . . . . . . . . . . . .  9 . Queries on Space Bioscience 27 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  PERSONNEL 



PLANETARY QUARANTINE 

SYNOPSIS 

During t h i s  quar te r  the  major portion of the  Planetary Quarantine 
e f f o r t  was spent on the preparation of a d r a f t  chapter f o r  "Significant 
Achievements i n  Space Bioscience" e n t i t l e d  "Spacecraft S t e r i l i z a t i o n  
and Planetary Quarantine". This document (38 pages i r ~  length and 
compiete with references) appears under tab  number 15 of this report ,  Vol. 
11, Signif icant  Achievements. This e f f o r t  has been completed and 
the manuscript has been submitted t o  the  Assis tant  Director of the  
Bioscience Programs Division f o r  fu r the r  ed i t i ng  by NASA Publications.  

In  addit ion t o  the  above e f f o r t ,  the following a c t i v i t i e s  describe the  
major e f f o r t s  of the  Planetary Ouarantine port ion of t h i s  contract .  

1; A bibliography on the  use of ethylene oxide gas a s  a steri- 
' 

l a n t  was prepared and d i s t r i bu ted  t o  cnntractors  of the  Planetary 
Quarantine Program. One hundred and t h i r t y  seven references were 
included a s  well  a s  the  author and permutzd t i t l e  index. A b r ie f  
bibliography on the  general  aspects of s i ~ a c e  bioscience was prepared f o r  
students who w i l l  a t tend the  Bio-Space Technology Training Program a t  
Wallops Island i n  August. These uanuscripts appear i n  t h i s  repor t  
under tab numbers 2 and 3, respectively.  A bibliography covering po l i c i e s  
of the NASA s t e r i l i z a t i o n  program has been i n i t i a t e d .  

2) The f i f t h  shor t  course i n  Environmental Microbiology 
was held J n e  12-16 a t  the  Marshall Space F l igh t  Center (MSFC), Huntsvil le.  
Attendance was l imited t o  employees of MSFC and included one hundred 
audi tors  i n  addi t ion t o  the  th i r ty - f ive  reg is t ran ts .  Preliminary 
surveys ind ica te  an ac t ive  i n t e r e s t  i n  conducting the next course 
a t  Langley Research Center i n  the  f a l l  of 1967. 

3) Work on ehe movie "Spacecraft S t e r i l i z a t i o n  Teciinology" 
involved severa l  t r i p s  t o  Atlanta f o r  filming the host  sequsnces 
and to  the  National I n s t i t u t e s  of Health and NASA Headquarters. The 
BSCP has served a s  technical  advisor f o r  the  Planetary Quarantine program. 

. The f i lm is presently undergoing edi t ing.  

4) Two hundred documents, representing over 4,000 pages 
have been abstracted and entered i n t o  the Termetrex and microfilm 
system, bringing che t o t a l  f i lm l i b r a r y  t o  s i x  magazines. A t  t h e i r  
request ,  three  manczines have been duplicated f o r  use by the  Sandia 
Laboratory. Albuquerque. New Mexico. 

5) .  A shor t  a r t i c l e  on the  h i s tory  of spacecraf t  s t e r i l i z a t i o n  i n  t h e  
U. S. has been revised and is nearing completion. 



6) Numerous reques t s  f o r  information regarding Planetary  
Quarantine a c t i v i t i e s  and l i t e r a t u r e  have been received from space 
b i o s c i e n t i s t s  from such d ive rse  a reas  a s  the  USSR and Aus t ra l i a .  
Two l a r g e  demands were received,  t h e  Chief of the  Human Research 
Branch of t h e  NASA's Of f ice  of Aerospace Research and Technology 
received 107 p e r t i n e n t  references  and Exotech, Inc .  was provided 
wi th  94. Requests f o r  hard copy r e p r i n t s  and a b s t r a c t s  mounted 
t o  almost 6,000 pages. These were provided t o  con t rac to r s  of t h e  
Planetarv  Quarantine Program, U. S. Government agencies,  u n i v e r s i t i e s ,  
and NASA cen te r s .  

7) During t h i s  per iod,  a c t i v i t i e s  on t h e  manuscript "Psychrovhylic 
Microorganisms" has  a l l  bu t  ceased due t o  t h e  demands and p r i o r i t i e s  
of  the  above a c t i v i t i e s .  However, i t  is a n t i c i p a t e d  t h a t  during 
t h e  next  q u a r t e r  a s i z a b l e  amount of work on t h i 6  p r o j e c t  can be 
completed. 

t 
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I. Preface 



-.C .. - -. - .. . . . . . - - . .  . - ,- - .-. . - . - . ,/. + , .  , - 
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- _". _ r . .- - ~ -. - 
? "  

. rnis'. t la1i-N~ was c o s i l ~ ~ - & .  :&i ~geike-- of- . ~ i i n & a q r ~  - :-.- _ - 
- 7  *.. . 

:&; i:-. ' - , . . - - A _ - . - ,  - 
~ G a n t i n e ,  ~&d~u&te r s ,  , o mwide 8c:ientists- ;and -- ~ .. - .. . - .. 

engiwers w i t h  ibatkgr'oud material:-on t&e use&$ and : rppi iut ions  of- - :- -':-- . . .  - --  . 

'- 

eailene.' oxidti .gas: Rekht, plans call- for  " a - . d & & a & i ! !  &lq ;- _ _  - . l  . . - - ,  

.of bllO &' .- br applied- to spacexxaf t surfaces ' f o l 2 - b i ~ ;  &iro~gpental<' . = .:- . ~ -. 

testing.' Fbs hckgie'oynd i&ormtion tlie read&.-iszk~fe.ted~tb the .:.. , . ~  . - - . . 

excellent ' r e v i d  ~f Bruch (ref, %'X4), Opf e l l  -?re#.: 7%; Pliillips . . - - . .  - . ; . - - -  . 

a d  &$e (ref. 89).:kd Eaillipa And ~arshmi*  ':@if. :wk In t e re s t  - - .  - . - :- -- --':.-. . --. 
.- . . i n  the s tkr i l i r ihg e'fffei:a of &!I0 st- fr- &he'-fact thahit 3s { - - - . 

ef feetive againti t a l l  types taf 6 igauS- i  -(.+I- ikrocidai 'z&&irib) ,~--. - .  : . z:. . - 1 
has - good pe&ratim ab i l i ty  a d  d' %usi&j rate; i s '  e&lY re&%& : 
through adequate--veritilatfon, a d  s. sd-table=-fay it 'that ,cannot. - 
be steri l ized by beat.. Lts drawbadu: i i f&de m b i l i t q ;  .t+ciky 7 --. 
a d  -a requireoent for- special equip&&' - Th7e. eff&tiveness cf ETO 
as -- -. a- st+i&< is- c~oiielg ':depeir;dent-.-,pt; factbrs i s  coxicentratioxi, 
-time of - &qbs& . -c-atnre; - -  . - a d  re la t ive  - . h&dity of =the -emiron- 

- .  . . " z - .  - - .  menti - - -- . . - -. 
- .- . . . ~ 

- .  - - 
; - -- 
kst of &e- &&ti&~ iisted were dram f&& tbe card f i l e s  of 

the &P and from HBSA 'contr_actor re* ts (32% of the citations- were - 

from NASA-sponsored research). 1dicat5ve of recent interest in. 
gaseos  s ter i l izat ion is the fact  that a e s t  half of the citations 
~ncluded i n  this- report were published 'dtbin the -- past four years. - 

It is hoped that t h h  bibliograp6y dill semi= a s  a guide for 
future directed resear& a s  w e l l  as point out are& adequate13 
cov&@ i n  the @st. In Addition, i t  shhuld be a 3msns t o  identify 
individuals a d  laborstories mo& closely associated ~ 5 t h  the subject . 

ci ethylen& oxide steziliiation. - - . 
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BIOSCIENCE COXW!ICATIONS - 

i 
SYNOPSIS OF ACTIVITIES 

Under the Bioscience Communications portion of this contract, major 
efforcs were expended on 1) the preparation and publication of "Scientific 
P1hl.icat4or;s of the Bioscience Program Division, National Aeronautics and 

i Space ~dinir.istracion", 2) preparation of the BSCP draft document "Significant 
Ach~e\cncnts in Space Bioscience 1965-1966"; and 3) preparation of an 
outfine and arrangements for writing the monographs of "Foundations of Space 

b Biology and Medicine*'. 

Volumes 11 to Vi of "Scientific Publications of the Bioscience Programs 
Division, S~tional Aeronautics and Space Administration" (Environmental 
Biology, Exobiology, Physicai Biology, Planetary O:larantine, 2nd Bioscience 
Comaiunications, respectively) were completed and a copy of each issue was . 

sent to contractors and grantes of Bioscfence Programs, and to other NASA 
associated bioscientists. The 1,475 scientific papers and reports publis5ed 
by NASA Headquarters Bioscience srantees and contractors included in this 
work were scattered throughout more thsn 270 scientific and techniccl 
journals as well as other formal laboratory reporting media. This ccmpletes 
the sublication of this series for this contractual period a,though xork 
has already been initiated f x  an updated and revised report to be issued 
in 1968. Volume I, Behavioral Piology, has been included with the progress 
report of the preceding period. Volumes 11 tc VI are included in Voiume I of 
this report, see tab: 5 to 9 , respectively. 

In late Narch, the BSCF h2d assumed the responsibility for writing 
"Significant Achievements iil Space Bioscience, 1965-1966". During the ptist 
three months, rhe BSCP1s final draft document has Seen prepared and delivered 
to the Assistant Director cf Bioscience Programs in completion of this specific 
assigniient for this contrdctu~l period. -The document appears in Volume I1 
i t  this remrt an4 chapter: one through 11 are located at tabs 10 to 21, 
respectively Effarts are now underway to establish a repository of bioscience 
hesjquarter's and fieid center's progress reports and supported publications 
at the BSCP to provide more efficient support of this activity for the 1968 
report. This undertaking will involve the collection, collacion and recordin2 
of about 2,006 published papers widely scattered in almost 300 scientific and 
technical journals nor including other papers appedring in various labozatory 
reportin2 media a ~ d  . 1 additional several thousand other progress reports. 

The outline for "Fmndarions of Space Biology and Hedicine" has been 
divined into nineteen monographs (see attached outline, tab 22 ) assigned 
to 23 authors.  letter^ have been written to each author asking if he is 
~ggreable to writing the assigned section and requesting him tc define his 
eligibility for an honorarium. To dare, twelve authors (of nine monographs) 
nave accepced and contracts or letters of committment (in case of government 
employees) have been sent to them. One author has indicated that it will 



not  be poss ib le  t o  accept  h i s  assignment a t  t h i s  t i m e  (non~graph 85). Those 
authors (compilers) who hove ind ica ted  t h a i r  i:ttercst i n  w r i t i n g  tlic nonographs 
are ind ica ted  by underlining; the  enc i rc led  uames a r c  those of  t h c i r  
designated co l l abora to r s .  We a r e  wa i t ing  t o  hea r  from t h e  s e l e c t e d  authczs 
oE t h e  o t h e r  monographs. 

';he following paragraphs desc r ibe  t h e  o t h e r  a c t i v i t i e s  undertaken by 
t h e  Bioscience Communications por t ion  o f  t h i s  con t rac t  during t h i s  quar te r .  

1 )  Sioscience  Capsules numbers 1 3  and 14 ( t abs  23 and 24, 
r e spec t ive ly )  were issued during t h i s  period. h m b e r  13 included a repor t  
on NASA's Behavioral Biology Program which, a t  t h e  request  of the  Program 
Chief, was s e n t  t o  var ious  menbers of  t h e  American Psychological Association. 
This r e s u l t e d  i n  a nm.ber of  reques ts  from s c i e n t i s t s  i n t e r e s t e d  i n  being 
placed on the  mail ing list, which is contfnuously subjected  t o  rev i s ion  and 
updating (see t ab  number 26 ). It was decideci t h a t  t h e i r  naixles would be 
added temporarily u n t i l  1968 when they would nave t o  r e a s s e r t  t h e i r  i n t e r e s t  
t o  remain on t h e  list s i n c e  the  "Capsule" is meant p r imar i ly  t o  s e r v e  
s c i e n t i s t s  a s soc ia ted  with t h e  NASA's Bioscience Programs Division. 

2) The BSCP is continuing t o  respond t o  quer ies  f o r  information 
concerning space biology from high school  and co l l ege  s tuden t s ,  u n i v e r s i t i e s  
s t a f f  s c i e n t i s t s ,  i n d u s t r i a l  s c i e n t i s t s  and government personnzl.  Hany 
o f  these  reques ts  are made v i a  telephone conversat ions,  during informal 
conferences, etc., and records  a t e  n o t  kept  of  these  services. However, i n  
those  cases where w r i t t e n  correspondence was maintained, as f o r  example when 
NASA Program s c i e n t i s t s  provided o u t s i d e  reques t s  t h a t  they received,  t h e  
records  of  these  correspondences have been included i n  t h i s  r e p o r t  under t a b  
number 2 7 .  The responses made by t h e  Z' ian~tary Quarantiae por t ion  of  t h i s  
c a n t r a c t  have been included t h e r e  a lso .  

3) A compilation of Bioscience'c contrac: l i s t i n g s  o f  pub l i ca t ions  
r e s u l t i n g  from suppor t  of t h e  Physica l  Biology Program has  been made. Hore 
than 120 references  have been coied and co l l a ted .  The m a t e r i a l  is ready f o r  
manuscript p r e p a r a r i m .  

4) The Space Biology Informatfon Center has been subjected  t o  
constant  expansion and updating. There are about 14,800 references  
pe r ta in ing  t o  space b ioscience  on f i l e ,  more than h a l f  of  which have been 
processed i n t o  t h e  Termetrex system. The d i r e c t o r y  of space b i o s c i e n t i s t s  
and l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  space r e l a t e d  research is  continuously 
maintained and updated. There a r e  about 7,000 b i o s c i e n t i s t s  with t h e i r  
complete addressss  and 2,7GOlaboratories and t h e i r  addresses i n  t h e  d i rec to ry .  

5 )  I n  cooperat ion with t h e  Universi ty of Virginia  and Behavioral 
Biology Prcgram a t  NASA, b i e d i t e d  rough t r a n s c r i p t i o n s  have been made of 
-*:e presen ta t ions  de l ive red  a t  t h e  Bio-S~ace Technology I n s t i t u t e  held a t  

Wallops I s l and  i n  August of 1965 and 1966. A t o t a l  of  about f o r t y  t r ansc r ip -  
t ions  have been done. This material has  been t ransmit ted  t o  the  Program Chief 
of  Behavioral Biology and t h i s  t r ansac t ion  completes t h e  BSCP's committment 
I n  t h i s  regard t o  da te .  



6 )  Yne RSCP kas obtained one critical rcvicw of Dr. J. ?. Henry's 
, manuscript, "The Role of Cultural Change in the Increase of Slood Pressure 

with Age". These coments have been forwarded to the Chief of Behavioral 
P Biology. 
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P A G E  



This bibl iography was prepared t o  supplement the needs of var ious  
bdoscience admin i s t r a to r s  a t  the  Nationdl Aeroaautics  and Space Administrat ion 
f o r  mainta in ins  a  cu r ren t  awareness i n  t h e i r  r e spec t ive  f i e l d s .  When c r i t i c a l l y  
analyzed, b ib l iograph ies  provide meaningful i n s i g h t  t o  the s t a t e  of  a c t i v i t i e s  
f o r  s c i e n t i f i c  endeavors by d e f i n i n g  a r e a s  of p u r s u i t ,  providing records of 
accomplishment, i d e n t i f y i n g  s c i e n t i s t s  and l a b o r a t o r i e s  engaged i n  var ious  
s c i e n t i f i c  a c t i v i t i e s ,  reveal ing  the  d i r e c t i o n  of research  and che a reas  of 
g rad ien t  emphasis i n  a d d i t i o n  t o  l i s t i n g  the  a v a i l a b l e  l i t z r a t u r e  i t  a  
p a r t i c u l a r  s u b j e c t  f i e l d .  For these  reasons the  importance of b i b l ~ o g r a p h i e s  
is  being inc reas ing ly  recognized by both  sc ience  admin i s t r a to r s  and research  
s c i e n t i s t s .  

The more than 1,400 c i t a t i o n s  i n  the  c o t a l  work represent  the  pub l i ca t ion  
e f f o r t s  of the  grantees  and con t rac to r s  of the  Bioscience Program Divisicn 
s ince  it was es tab l i shed .  Letters were s e n t  t o  the  p r i n c i p a l  i n v e s t i g a t o r s  . 
reques t ing  a  l i s t  of  pub l i ca t ions  r e s u l t i n g  from research  supported by g r a n t s  
or c o n t r a c t s  from t h i s  d iv i s ion .  The c i t a t i o n s  included i n  t h i s  bibl iography 
were provided i n  respcnse t o  t h i s  letter. Only those papers appearing i n  
the  s e r i a l  l i t e r a t u r e  and widely d i s t r i b u t e d  r e p o r t ' l i t e r a t u r e  were condidered, 
Theses and doc to ra l  d i s s e r t a t i o n s  were omit ted s ince  such research  w o ~ l d  
probably be published i n  s c i e n t i f i c  journals  a t  a l a t e r  da te .  

These c i t a t i o n s  have been c o l l a t e d  i n t o  separa te  volulnes f o r  each 
program branch. A few c i t a t i o n s  predate the  es tabl i shment  of the  branch 
o f f i c e s  under which they appear but  a r e  included because they r e s u l t e d  from 
e f f o r t s  subsequently subsumed under these  program o f f  i c e s .   he volumes a r e  
enumerated a s  foliows: V o l w  I, Behavioral Biology; Volume 11, Environmental 
Biology; Volume 111, Exobiology; Volume I V ,  Physical  Biology; Volume V and V I ,  
P lanetary  Quarantine and Bioscience Communications, r c spcc t ive ly .  Because of 
the  b r e v i t y  of the  l a t t e r  two b ib l iograph ies ,  they have been combined under one 
cover. 

Each volume is divided i n t o  a  number of  sec t ions  beginning with the 
l i t e r a t u r e  c i t a t i o n s  l i s t e d  chronologica l ly  and according t o  the au thors '  
surname. This  arrangement r evea l s  t o  some e x t e n t  the growth and development 
of  research  under the  d i r e c t i o n  of the  program adminis t ra tors .  To provide 
access t o  these  references  bo th  an author  index and permuted t i t l e  index a r e  
included.  



An qprendix is included which l i s t s  the  journals  jn  which these  
s c i e n t i f i c .  publ ica t ions  appeared. This no t  only a s s i s t s  i n  i d e n t i f y i n g  
source mater ia l  but i n d i c a t e s  the  wide range of  s c i e n t . ~ f i c  p u r s u i t  
encompassed by the Bioscience Programs Division. I t  !ti i n t e r e s t i n g  t o  note  
here t h a t  the publ ica t ions  have appeared i n  268 s c i e n t i f i c  and t echn ica l  
journals  , 

Also i n  the  appendix is a  l i s t  of s e n i o r  a u t h o t s '  a f f i l i a t i o n s  
which, when cor re la t ed  wi th  the  d i r e c t o r y  of  l abora to ry  addresses ,  makes 
comunicat ion  with a  s e n i o r  author  poss ib le .  Copies o r  r e p r i n t s  of the  
c i t a t i o n s  embodied here in  cannot be furnished by e i t h e r  NASA o r  BSCP b u t  
may be obtained by contac t ing  the  s e n i o r  authors .  

It should be noted t h a t  no p r a c t i c a l  means was a v a i l a b l e  f o r  v e r i f y i n g  
a  few of the references  given by the  authors  and, a s  a  r e s u l t ,  some c i t a t i o n s  
a r e  incomplete. This is  e s p e c i a l l y  t r u e  i n  cases where papers appeared i n  
lesser known sources and/or were "in press". 

The authors  g r a t e f u l l y  acknowledge the  t e c h n i c a l  a s s i s t a n c e  of  
Miss She i l a  Rol l ins  and of tbe  s e c r e t a r i a l  s t a f f  i n  t h e  p repara t ion  of 
t h i s  r epor t .  

k s l i e  A. Kulp, Ph.D. 
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Surgery,  Pensacola, F la . .  MR005.13-9010 Subtask 1, Report No. 5 .  
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Photoinhibition c chloroplast rear tions .. I. Kinetics and action spectr 
Photoinhibition of chloroplast reactions. 11. ~ultiple effects/ 
photoact I of photosynthesis/The reducing power generated in 
~hotoact of photosynthes ls/~educing power generated in the second 
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Plastocyanin photo-oxidation by detergent-treated chloroplasts/ 
polysaccilarides by the ~lue-green alga Anabaeaa flosaquae/Biosyrithes~s 
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ANALYSIS OF THE PUBLICATION :OURCES 

Under the auspices of the Environmental Biology Program, 334 pspers were - 

published by NASA's Bioscfence grantees and contractors.  These papers were 
indexed under the various s c i e n t i f i c  pursui ts  l i s t e d  i n  the table  on palie 6 3 ,  
some of which represent well recognized d i sc ip l ines  whereas others  merely represent 
subject  areas current ly  receiving notable a t ten t ion .  In  those instances where 
reports  might have been subsumed under more than One category, consideration 
was given to  the  s c i enc i f i c  o r ien ta t ion  of the author(s)  o r  to the source of 
publication.  Arbi t rary  decisions had to  be made but these were not su f f i c i en t  
i n  quant i ty  t o  s ign i f i can t ly  a f f e c t  the data  reported. 

The f igures  on the following pages were constructed t o  represent,  chronolo- 
s i c a l l y ,  the publication frequencies of the major subject  f i e l d s .  The frequency 
of publication f o r  each a r e s  of study was derived by dividing the number of 
publications appearing i n  each given year by the t o t a l  number fo r  a l l  the years 
considered. The publications appearing i n  1960 and 1961 were combined with those 
of 1962 because of the small number of repor ts  which were issued during theee 
e a r l i e r  years. The da ta  used f o r  the graphic i l l u s t r a t i o n  of 1966 included those 
c i t a t i ons  l i s t e d  a s  "in press" f o r  t h a t  year. On the o ther  hand, s ince the l is t  
of c i t a t i o n s  f o r  1967 was incomplete, i t  was omitted from the figures.  

The f igures  derived from t h i s  study provide, t o  some extent ,  an indicat ion 
of the a c t i v i t y  and d i rec t ion  of resoarch within t h i s  off ice .  Figure 1 points 
out  t ha t  the t o t a l  publication e f f o r t  has consis tent ly  r i s en  each year although 
i n  the m r e  recent years the increase 'was l e s s  pronounced. Studies on 
Envirormental Extremes (Figure 4) have undergone the most rapid growth, from 3% 
i n  1963 to  46% i n  1966. Signif icant  growth is a l so  evident i n  the areas of 
Biochemistry (Figure Z),  Gravity, Acceleration and Weightlessness (Figure 6) and 
Gaseous Environments (Figure 7). Pcblications on Radiobiology (Figure 3) and 
Bioinstrumentation and Techniques (Figure 5) have declined i n  recent years. 

I n .  t h i s  repor t ,  .Gaseorrs Bnvironments d e a l t  with. ttie. toi'eranca aE man. and. 
animal3 t o  variqus types of oxygen-mixed atmospheres and stmospheres~bf d i f f e r e n t  
pressures, whereas s tud ies  involving the e r f e c t s  of primitive atmospheres on 
the survival  and growth of microorganism and plants  were subswned together with 
o ther  s tudies  under-Extreme Environments. 



In Press - 1960 1961 1962 1963 1964 1965 1966 No Date 1966 1967 No Date TOTAL 

Biochemls tr-y 

Radiobiology 

Environmental Extremes 1 1  6 9 1 2  3 2 11 45 

Bioins trumentation 1 3 7 1 3 6 2  1 1  4 38 
and Techniques 

Gravity, Accc leration 
and- Weightlt ssness 

Gaseoys Environments 

Photosynthesis 

Physiology 

liomagne t i s m  

I S t a t i s t i c s  

Bio lo= 

H i s  tology 

TOTAL 
.~ . - --- 

1 4 17 47 70 . 76 60 4 21 4 30 334 
-. - .'Ct--. 
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Ibe folloving i i ' an  ~lF?&tical l i s t  of journals ill which s. ue of the 344 
a r t i c l ~ s  appeared t h a t  resulted froa-research supported-by the  NASA Envlroamental 
~ i o l o g p  Program. 

It is of part icular  hterest to'kote the relrtlnlj large d e r  o f  fourmala 
which ha* accepted one or more papers. The numbers i n  ~a ren tbses . ; i l id ica te  .-tiK - 
number of k t i c l e s  appearing i n  tha t  journal. 

Advances i n  the Astronautical Sciences (1) 
= Advances i n  Chemical Engineering (1) 

Advances i n  Space Sciences and Technology (1) - - 
Aerospace Medicine (18) 
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American Journal of Botany (4) 
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Engineers) (presently IEEE Transactions on Biomedical 1 
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In t s rna t iona l  :ournal of Radiation Biology (and Related Studies  

i n  Physics, Chemistry and Medicine) (2) 

Jocrnal of t he  American O i l  Chemists Society (1)- 
Journal of Applied Physiology (8) 
Journal of the  Arkansas Medical Society (1). 

. - .  

Journal of Bacteriology (4) 
Journal of C e l l  Biology (2) 
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Journal of Experimental Sotany (1) 
Journal of Fermentat ion Technology (1) 
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Journal. of Phycology (1) 
Josrnal  de Physiologie ( 2 )  
Journal of the  Royal Microscopical Society (1) 
Journal of Surgical  Research (1) 
Journal of Theoretical  Biology (2) 
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Microche-nical Journal (4) 

Nature (9) 
Naturwissenschaft und Medizin (1) 
Naval Research R~views (1) 
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This  bibliography vas   re pared t o  supplement the  needs of varcious 
biosciance adminis t ra tors  at; the  Nat ional  . ~ e r o n a u t i c s  and Space Administration 
f o r  mainta ining * currkfi t  amrenes s  i n  t h e i r  i e spe2 t tve  f i e l d s  . when c r i t i c a l l y -  
i i i i i i i ~ z ~ ~ ~ ~ - - ~ ~ 5 ~ ~ ~ ~ r ~ ~ k j e ~ p ~ ~ ~ l . d e ~ ~ n ~ a n ~ n ~ ~ u 1 : . . ~ i . n s i g ~ ~ ~  t o  t h e  s t a t e  - - o'f a c t i v i t i e s  -' ' ,', 
f o r  s c i e n t i f i c  endeavors by def in ing a reas  df pursuit., -.:3ovidin$ r ~ r ~ o f  , .  

accompliihqent , iden t i fy ing  S c i e n t i s t s  and l i 5 o r a t o r i e s  enia~ged :in va r i ous  . - 

s c i e n t i f i c  a c t i v i t i e s  , reveal ing the  d i r e c t i o n  o,£ research and t h e  a r e a s .  of 
gradient  emphasis i n  addif ion t o  l i s t i n g  the  a v a i l a b h .  l i t e r a t u r e  in .  a  
p a r t i c u l a r  sub jec t  f i e l d .  For these  reasons the  importance of b ibl iographies  
is being increas ingly  recognized by both scibnce adminis t ra tors-  and research 
s c i e n t i s t s .  

The more than 1,400 c i t a t i o n s -  id  the  to ta l -work  represen t  the  publ ica t ion 
e f f o r t s  of the  grantees'  and c m t r a c t o r s  of t he  Binscience Programs'~'Division 
s ince  i t  was es tab l i shed .  L e t t e r s  were sen t  t o  t h =  p r i nc ipa l  i n v e s t i ~ s t o r s  
requesting a i i s t  of publ ica t ions  r e su l t i ng  from research suppoixed by g ran t s  
o r  con t rac t s  from t h i s  d ivis ion.  The c i t a t i o n s  included i n  t h i s  bibliography 
were i n  response t o .  t h i s  l e t t e r .  Only those papers appearing i n  
the  s e r i a l  l i t e r a t u r e  and widely d i s t r i bu t ed  r epo r t  l i t e r a t u r e  m r e  considereu. 
Theses and doc tora l  d i s s e r t a t i o n s  were omitted s i c c e  such research would 
probably be published i n  s c i e n t i f i c  journals  o t  a  l a t e r  date.  

These c i t a t i o n s  have been coll.sted i n t o  separa te  Volumes f o r  each 
program branch. A few c i t a t i o n s  p.edate the  establishment of the  branch 
o f f i c e s  under which they appear but a r e  included because they resu l ted  from 
e f f o r t s  subsequently subsumed under these  yrogram o f f i c e s .  The volumes a r e  
enumerated a s  follows: Volume I ,  Behavioral Biology; Volc..,e 11, Environmental 
Biology; Volume 111, Exobiology.; Volume IV, Physical  Biology; Volume V and V I ,  
P lanetary  Quarantine and Biosci'ence Communications, r espec t ive ly .  Because of 
t he  b r ev i t y  of t h e  l a t t e r  two bibl iographies ,  they have been combined under one 
cover. 

* - ,. 
Each volune i s  divided i n t o  a n u d e r  of sec t ions  beginning with t h e  

l i t e r a t u r e  c i t a t i o c s  l i s t e d  chronologically and according t o  the  au thors '  
surname. This  arrzngenent revea l s  t o  some ex ten t  the  growth and development 
of research under the  d i r ec t i on  of the  program adminis t ra tors .  To provide 
access t o  these  references  both an author index and permuted t i t l e  index a r e  
included. 



, - 
~. 

- . P ,  - 
- AA mpendix i s  included which l i s p  the  journals  i n  which t h e s e .  ?- , ,r. 

.! 
s c i e n t i f i c  p u b l i c a t i o i ~ ~  appehzec!. Th i s  not  only a s s i s t s  i n -  i d e n t i f y i n g  -. 

source mate r i a l  dut i n d i c a t e s  t h e  wide rangi--of  s c i e n t i f , ~ ~  p u r s u i t  ' ,: - ,  
. ~ 

encompassed b y  th.2 E?-cj.ence programs Divisim. It is i n t e r e s t i n g ' h  . , /- . 

note  h e r e .  rhak rhre -publications-.haveapaea-red .in '268 ' kc ientdf  . . i c  a n 3  , .  - . . A .  

? .  -- , -  * 
c - , ~ '  .: - fechnical  '-journals-. - - . , . . r . - .  . , - - - ,- . 

-? , . .  % - .  
- - - , - . -  

. - Also i c - t h e  appendix i s  a l i s t  of the- s e n i o r  , au thors t  a f f i l i a t i o n s  , i -- - . - ' 
-- - ~ " .. 

- : - - - - % - ~ ~ : ~ ~ ~ i t ~ . ~ ~ c ~ ~ . r x e l a t e d ~ w i t h  .- th-2 d i r e c t d r y  _ _. _ of lnbbfatoi'y addre,.res,.  makbs ' -. -: k + - , 

-. . conmunication: wi th  a sen io r  anthor  p o s s i b l e ;  ~ ~ p - k a s ~ - - z & y 1 ; , ~ - - 0 P _ t h e ~ ~ ~  _-.- ,- :_- ' 

Ci ta t ions  einbodied he?ei$ cannot be:.fu&ished by e i t h e r  NASA o r  13s-CP but - -  - 

.may be obtained by ' c ~ n t a c t i n g  t h e  s e n i o r  authors .  
-. - 

It should -be nored t h a t  n d - p r a c t i c a l  means was available f o r  
v e r i f y i n g  a few cf t h e  references  given by t h e  au thors  a-nd, a s  a r e s u l t ,  
a few c i t a t i o n s  a r e  incomplete. This  is e s p e c i a l l y  t r u e  i n  case-s where - . 

papers appeared i n  l e s s e r  known sources and/or were " i n  press". 
. . 

The authors g r a t e f u l l y  acknowledge t h e  t e c h n i c a l  a s s i s t a n c e  of 
Hiss S h e i l a  R o l l i n s  and of - the  s e c f e t a r i a l  s t a f f  i n  t h e  p repara t ion  
of t h i s  r epor t .  

L e s l i e  A. Kulp, Ph.D. 
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ANALYSIS OF THE PUBLICATION SOURCES 

Under t he  auspices of t h e  Exobiology Program, 442 papers were published 
by the  USA's bioscience grantees and contractors.  The c ross  d i sc ip l inary  
aspects of t h i s  program is  indicated by the  widespread occurrence of these 
publications. These papers appeared i n  98 d i f f e r e n t  s c i e n t i f i c  and technical  
journals and i n  various laboratory repor t  medic. They were indexed under t he  
s c i en t i f i c  pursu i t s  l i s t e d  i n  ',lie t a b l e  on page 85, ,some of which represent 
well  recognized d i sc ip l ines  whereas others  merely represent: subject  areas  which 
have received notable a t tent ion.  In those instances %here r epo r t s  might Lave 
been subsumed under more than one category; consideration was given t o  the 
s c i e n t i f i c  o r ien ta t ion  of t h e  author(s) or t o  the  source of publication. 
Arbitrary decisions had t o  be  made occasionally but these were not  srr f f ic ient  
i n  quanti ty t o  s ign i f i can t ly  a f f e c t  t h e  da ta  reported. 

The figureb on t h e  f o l l w i n g  pages were constructed t o  represent,  chronc- 
log ica l ly ,  t he  publication frequencies of t h e  major subject  f ie lds .  The 
frequency of publication fo r  each area of study was derived by dividing the  
number of subject  publications appearing i n  each given year by t h e  t o t a l  
number for  a l l  t he  years  considered. The publication3 appearing i n  1959 through 
1961 were combiT*td w i t h  those of 1962 because of the  small number of repor t s  
which were issued during these ea r ly  years. The da ta  used f o r  t h e  graphic 
i l l u s t r a t i o n  of 1966 included those c i t a t i a n s  l i s t e d  as "in press" f o r  t h a t  year 
but  s ince the  list of c i t a t i o n s  for  1967 was incamplete, it was omitted from the  
figures.  

The f igures  derived from t h i s  study provide, t o  sane extent ,  an indicat ion 
of the  a c t i v i t y  and d i r ec t ion  of research w i L d n  t h i s  offrce.  Figure 1 points  
out t h a t  t he  t o t a l  publ icat ion e f f o r t  has  consis tent ly  r i s e n  each year u n t i l  
1966 when it dropped sharply. During t h i s  year none of the  subject  areas  
experienced an increase i n  publication output. Up t o  1965, t h e  publication 
e f f o r t  i n  Organic Chemistry and Biochemistry, and Bio ins t rmenta t ion  increas- 
considerably and very small decreases occurred i n  only a f w  f ie lds .  

For the  purposes of t h i s  report ,  those s tud ies  concerned with  the  
exposure of organisms t o  s t r e se fu l .  conditions such as simulated planetary 
environments w e r e  subsumed under Extreme Environments whereas t h e  s tud ies  
concerned with t h e  physical  environments of t h e  planets  and not  involving t h e  
subjection of organisms t o  such conditions were subsumed under Planetary 
Environments . 

Papers of the grantees and contractors  of t h i s  program o f f i c e  s p ~ e a r d  
most frequently i n  Nature, which had 51  of t h e  c i t a t i o n s  l i s t e d  i n  chis 
report .  Science f o l l w e d ,  having 37 c i t i i t ions  and the  Proceedings of t h e  
National Academy of Science and the  Journal of t h e  Amerirm Chemical Society 
were next, each with 10 references. Seventy-nine, or more than 80% of t h e  
journals had three or  fewer publications over t h i a  nine year period: 
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In Press 
1959, No 1966, No a 1960 1961 1962 1963 1964-1965 1966 Date 1967 Date TOTAL 

Sp~ctroscep: 
Chr osatography 
OCSer S t u d i e s  

Table. Nuacber of studies under the NASA 
Exobiology Program far the years 1960- 
1967 accord- t o  primary research arcas. 
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The following is an alphabetical list of journals i n  which sane of thp 442 
arc ic les  appeared tha t  resulted f ran  research supported by the NASA Zxobiology 
Program. 

It is of part icular  in te res t  t o  note the re la t ive ly  large number of journals 
which have accepted one ar more papers. The d e r s  i n  p a ~ e n t h e s e ~  indicate the 
number of a r t i c l e s  appearing i n  tha t  journal. 

Advances i n  Applied Microbiology (2) 
Advances i n  tlxe Astronautical Sciences (1) 
Advances i n  Organic Geochemistry, Proceedings (2) 
Aerospace Medicine (1) 
A i r  Engineering (1) 
American Biclogy Teacher (1) 
American Journal of Bocany (1) 
American Journal of the Diseases of Children (1) 
American Mineralcgis ts  (1) 
Amer ican Scient i s t  (2) 
Analytical Biochemistry .(3) 
Analytical Chemistry (5) 
Annals of the New Pork Academy of Scieaces (6) 

. Applied Optics (1) 
Applied Ucrobiology (I) 
Archives of Biochemistry and Ciophysics (5) 
Astronautics and Aeronautics (3) 
A s  t ronwica l  Journal (1) 
Australian Journal of Chemistry (1) 

Bacteriological Proceedings (1) 
Siochemical and Biophysical Research Cormmanications (4) 
Biochemistry (2) 
Biochimica e t  Biophysics Acta (2) 
Biological Bulletin (7) 
Biologie du Sol (I) 
Bioscience (3) 
Brookhaven Symposia i n  Biology (1) 
Bulletin de llAcademie &Yale de Medecine de Belgique (1) 
Bulletin of the Chemical Society of Japan (6) 
Bulletin of the Geologica? Society of America (1) 

Carnegie Magazine (1) 
Chemical Coarmunications (2) 
Cold Spring Earbor Symposia i n  Quantitative Bioiogy (I) 
Canaunications of the  Lunar and Planetary Laboratory (2) 
Canparative Biochemistry (1) 
Comparative Biochemistry a d  Physiology (f) 

Developments i n  I d u e r ~ i a ~  Microbiology (1) 

Enzymologia (2) 
Evolution (1) 
Experimentsrl C e l l  Research (1) 



Federation Proceedings ( 5 )  
Food Technology (1) 

Genetics (1) 
Zcocnimica e t  Cosmochimica Acta (7)*, 
Geologiskh f keningens  i Stockholm f orhandLingrr (2) 

liarvard Alumni Bul le t in  (1) 
Heivetica Chimica Acta (1) 

Icarus ( L )  
Imunochemis t r y  (3) 
Indus t ~ i a l  Research (I) 
IEEi on C i rcu i t  Theory (1) 

Journal of the American Chemical Society (10) 
J c u n a l  of the American O i l  Chemi~ts  Society  (2) 
Journal of Sacteriology (6) 
Journal of Biological Chemistry (4) 
Journal of the  Br i t i sh  Interplanetary Society  (1) 
Journal of Cel l  Biology (1) 
Journal of Chenical Physics (2) 
Journal of the  Chemical Society  (1) 
Journa 1 of Chromatography (1) 
Journal of Exper h e n  tal  Biology (1) 
Journal of Gas Chromatography (2) 
Journal ~f Geophysical Research (1) 
Journal of Immunology (1) 
Journal of Molecular Biology (3) 
Jcurnal of Organic Chemistry (2) 
Journal of Physical Chemistry (4) 
Journal o i  Protozoology (1) 
Journal of Reproduction and F e r t i l i t y  (1) 
Journal of Sedimentary Petrology (1) 
Journal of Spacecraft and Rockets (1) 
Journal I£ Ultrast ructure  Research (2) 

Nature (51) 
Nat~lrwissenschaf ten ' (1) 
Nucleonics (1) 

Palaeontologische Ze i t s ch r i f t  (1) 
Pcras i tology (1) 
Fnotochemistry and Photobiology (2) 
Phytochemis t r y  (2) 
Planetary and Space Science (2) 
Plants (1) 
Proceedings of the  American Astronautical  Society ( I )  
Proceedings of the Atmospheric Biology Conference ( 5 )  
Proceedings of the  Lunar and Planetary Exploration 

Colloquium (5) 
Proceedings of the National Academy of Sciences, U.S. (10) 



Proceedings of 
Proceedings of 

Medic ine 

the Royal Society, Series B (1) 
the Society for E ~ p e r i m e ~ ~ t a l  Biology and 
(1) 

Radiation Research (2) 
Rochester Review (1) 

Science (37) 
Sc ient i f ic  American (1) 
Space Science Retien, (5) 

Tetrahedron (1) 
Tetrahedron Letters (3) 

Virology (1) 

Yale Journal of Biology and Medicine (1) 
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Addendum 

A l .  WESTLEY, J, W. Detection of optical activity as a sign of l i f e .  
Stanford University School of Mediciae, Instrum, Ree. Lab., 
Palo Alto, Califv Technical Rept. No, IRL-1047. Apr, 
1966. 9 p. 
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PREFACE 

This bibl iography was prepared t o  supplement the needs cf var ious  
bioscience admin i s t ra to r s  a t  the  National Aeronautics m d  Spat.- Administrat ion 
f o r  maintaining a cur ren t  awareness i n  t h e j  r respec t ive  f i e l d s .  When c r i  - i c a l l y  
analyzed,  b ib l iographies  provide meaningful i n s i g h t  t o  the s t a t e  of a c t i v i t i e s  
f o r  s c i e n t i f i c  endeavors by deLlning a reas  of  p u r s u i t ,  providing records of 
accomplishment, i d e n t i f y i n g  s c i e n t i s t s  and l a b o r a t o r i e s  engaged i n  var ious  
s c i e n t i f i c  a c t i v i t i e s ,  r evea l ing  the d i r e c t i o n  of research and the a reas  of 
g rad ien t  emphasis i n  a d d i t i o n  t o  l i s t i n g  the  a v a i l a b l e  l i t e r a t u r e  i n  n 
p a r t i c u l a r  sub jec t  f i e l d .  For these  reasons the  importance of  b i b l i o p t s p h i e s  
is being inc reas ing ly  recognizsd hy both  sc ience  admin i s t ra to r s  and resea rch  
s c i e n t i s t s .  

The more than 1,400 c i t a t i o n s  i n  the  t o t a l  work represen t  the  pub l ica t ion  
e f f o r t s  of the grantees  and c o n t r a c t o r s  of  the  Bioscience Programs Divis ion 
s ince  i t  was es tab l i shed .  L e t t e r s  were s e n t  t o  the  p r i n c i p a l  i n v e s t i g a t o r s  
reques t ing a l i s t  of  pub l i ca t ions  r e s u l t i n g  from resea rch  supported by g r a n t s  
o r  c o n t r a c t s  irom t h i s  d i v i s i o n .  The c i t a t i o n s  included i n  t h i s  b ib l iography 
were provided i n  rcsponse t o  t h i s  letter.  Only those papers appearing i n  
the s e r i a l  l i t e r a t u r e  a d  widely d i s t r i b u t e d  r e p o r t  l i t e r a t u r e  were. aonsidered. 
Theses and doc to ra l  d i s se rCs t ions  were omitted s i n c e  such resea rch  would 
probably be published i n  s c i e n t i f i c  journals  a t  a  l a t e r  da te .  

These c i t a t i o n s  have been c o l l a t e d  i n t o  separa te  vnlumes f o r  each 
program branch. A few c i t a t i o n s  predate  the  e s t a b l i s h - ~ l t  of the  branch 
o f f i c e s  under which they appear bu t  a r e  included because they r e s d t e d  from 
e f f o r t s  subsequently subsums:! under these  program o l f  i ces .  The v o l u m s  a r e  
enumerated a s  follows: Volume I, Behavioral Biology; Volume 11, Environmexal  
Biology; Volume 111, Exobiology; Volume I V ,  Physica l  Biology; Vc?ume V and V I ,  
2 h c e r a r y  Quarantine and Bioscience Communications, r e spec t ive ly .  Because of  
the b r e v i t y  of the l a t t e r  two b ib l iograph ies ,  they have been combined under one 
cover . 

Each volume is divided inC9 a number of s e c t i o n s  beginning wi th  the  
l i t e r a t u r e  c i t a t i o n s  l i s t e d  chronological ly  and aacording t o  t h e ' a u t h o r s '  
surname. This arrangement r e v e a l s  t o  some e x t e n t  the growth and developtnent 
of research under the  d i r e c t i o n  of  the  program admin i s t ra to r s .  To proviae 
access  t o  these  references  both  a n  au thor  index and permuted t i t l e  index sre 
included. 



An appendix is included which l i s t s  the  journs ls  i n  which these 
s c i e n t i f i c  pub l i ca t ions  appeared. This not  only a s s i s t s  i n  iden t i fy ing  
source mate r i a l  b u t  ind ica tes  t h e  wide range of s c i e n t i f i c  pursu i t  
enconpassed by t h e  Bioscience Programs Division.  I t  is  i n t e r e s t i n g  t o  
note  here  t h a t  t h e  publ ica t ions  have appeared i n  26t s c i e n t i f i c  and 
t echn ica l  journals .  

Aiso i n  the  appendix i s  a  l i s t  of t h e  s e n i o r  a ~ t h o r s '  a f f i l i a t i o n s  
which, when c o r r e l a t e d  wi th  t h e  d i r e c t o r y  of l abora to ry  addresses ,  makes 
communication wi th  a s e n i o r  author  poss ib le .  Copies o r  r e p r i n t s  of t h e  
c i t a t i o n s  embodied h e r e i n  cannot be furnished by e i t h e r  NASA o r  BSCP 
but may be obtained by con tac t ing  t h e  sen io r  au thc rs .  

It should be noted t h a t  no p r a c t i c a l  means was a v a i l a b l e  f o r  
v e r i f y i n g  a  few of t h e  re fe rences  given by t h e  au thors  and,  a s  a r e s u l t ,  
a few ci tc*. ions a r e  incomplete. This  is e s p e c i a l l y  t r u e  i n  cases  where 
papers appeared i n  l e s s e r  known sources  and/or were " in  press". 

The authors  g r a t e f u l l y  acknowledge t h e  t e c h n i c a l  a s s i s t a n c e  of 
Miss S k i l a  R o l l i n s  and of t h e  secretarial s t a f f  i n  t h e  p repara t ion  of 
t h i s  reporc.  

L e s l i z  A. Kulp, Ph.D. 
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sj-.;r::e:ic processes/T.onizing radiac ion:  e f f e c t  of i r r a d i a t z d  medium cn 
syn2,ezic processes i n  b a c t e r i a l a e  e f f e c t  of h y d r o s t a t i c  p ressu re  on t 
sys:~:~. LIV. I s o l a t i o n  of t h e  u n i t  of e l e c t r o n  t r a n s f e r / S t u d i c s  on the  
sys:m i a r  c i r c s d i a n  rhythr, s t ~ i d i e s l A  bio- ins t rumenta t ion  
sqst-sjI3r.e e f f e c c  of r ibonuclease  d i g e s t s  of amino acy l - sRU on a p r o m  
~:~-s:cixs and t5e  organiza t ion  of membranes/Forms of water i n  b io log ic  
sys:ms by ; ?cc i f i c  combins~ ions  of bases  i n  s y n t h e t i c  po1yribonuc;eoti 
systcn:s/Cell-mknbrane u l t r a s t r u c t u r e :  low temperature e l e c t r o n  microsc 
sy s :~xs /Cmzro i  i n  b i o l o g i c a l  
s y s i ~ z s / E l ? c t r o s t a t i c s  of meinbrane systems. I. A ncn-sZat is t ica3  approa 
sys t~~ . s /S ig : ;  resoiucion low temperature e l e c t r o n  microscopy of b i o l o g i c  
syac-?:ns i n  t h e  absence of mechanical s t r e s s l T h e o t e t i c a 1  s t u d i e s  on l i v i  
s y s : . ~ ~ .  I. A n o n - s t a c i s t i c a l  approach t o  c e l l u l a r  membrane systems/Ele; 
s y s z a s .  I=. Fixed charge and d i p o l e  p lanar  s u r f a c e s  of f h i z e  dfnens io  --- s y s t e m .  ILL. The p o t a n t i a l  energy func t ions  of idea l i zed  models of f i x  
s y s t e n s / R ~ g u i a t i o n  and c o n t r o l  i n  b i o l o g i c a l  

(teztnlqiie)A c a l o r i ~ e t r i c  method f o r  measuring i c e  i n  frozen s o l u t i o n s /  
(~e:3nique)Ac=onation of human cy togene t i c  s tudy me:'ltodology/ 
(cc:':niqce.;Zontituous countercurrent  d i a l y s i s  of l a r g e  volumes/ 
(:s=5niqss)Eeatburst-microcalorimetry, a  novel t c o l  of c k n i s z r y  and b i  
(:sLniqu~)S?w a p p ~ c x ? , 2 s  i n  c o r r e l a r i v e  s t u d i e s  of b i o l o g i c a l  u l c r a s t r  
( ~ i ~ ? ~ t q i i ~ ) X e w  approaches i n  the study of b i o l o g i c a l  u l c r a s s r u c t u r e  by 
( re :? .n iq~&)Z~s adap ta t ion  of cytogenet ic  methodology f o r  monitoring b i o  
:e1~conn~aications/3i~10gical 
.-.--F =-,-.- ,, d ~ i r s  c o n t r o l  i n  warm environment/Z.?ie quantita:ive mechanism and 
: e q c r a z x e  e l e n t r o n  microscopy and X-ray d i f f rac ' ion  s t u d i e s  of l i p o p r  
..- LC. -,,.-.) . . .r- . .~,-~rd -CL... e k c t r c n  microscopy of b i o l o g i c a l  systzms/High reso lu r ion  1 
:apere : ; rz  i n  man/Cranial measuremenCs of i n t e r n s 1  . 

?,=-- --.,kL,;La::res/Eiechanisms --- of r e s i s t a n c e  of poiki lozhermic animals t o  subf 
t=ape:a=ure of DW/On t h e  in f luence  of i o n i c  screngch on dle meiting 
tor .I.+-- *ova".. &,re sens ing f o r  sttidying t h e  e f f e c t  of proloageJ o r b i t a l  f l i g h t  
tarm5:ai nucieozide sequences of r ibonuc te ic  as ids /Analys is  of t h e  5 ' -  
Z2eore t i ca l  s t u d i e s  of models concerned wi th  p o s s i b l e  mechanisms of r e p  
t b ~ o r s c f c a l  siiidy of t h e  r o l e  of s a l t  concen t ra t ion  i n  t h e  melt ing of D 
-S , ,~~ , ,y  =. .. ,- of DXA uenbrane inrerac t ion/A 
t k s r m a l  i i iscomfort /Peripheral  cold-.and c e n t r a l  warm-reception, main o r i  
t?.8?rmai homeostasis of man /T~e  
tE..erniai hydrogen atoms/Free r a d i c a l  'formation i n  amino a c i d s  exposed t o  
T~zrmcdy~amic  e q u i l i b r i a  i n  p lane ta ry  atmospheres/ 
5 e r n o d y ~ ~ r n i c  e q u i l i b r i a  i n  p reb io log ica l  atmospheres/ 
rT ,-~erax?yixrnic equilibnium and t h e  inorganic  o r i g i n  of organic compounds 
:kermodyzanic p r o p e r t i e s  of t h e  compounds of t h e  2lemects CSN3PS/A surv  

= ,-.-raodynamic p r o p e r t i e s  of t5e coinpounds of t h e  eiemeaCs CSXOPS/A surv  
i5ermdynamic p r o p e r t i e s  of che compounds of t h e  eleinents CEXOPS/A surv  
:>ermdynamic p r o p e r r i e s  of t h e  compounds of :he elements C...i'?S/A surv  
t'n?rinody2amic p r o p e r t i e s  of t h a  compounds of t h e  elements CE:X\'3PS/A surv  
Tkki-zdynamic q u a n t i t i e s  f o r  t h e  d i s s o c i a t i o n  of t h r e e  ferrilraemoproted 
I I ~ ~  ~.,~irnolysin"/Observations on t h e  s p e c i f i c i t y  of a  thermostable b a c t e r i  

i 2 ~ r x ~ l ~ s l n l / ~ ~ e c i f  i c  n a t u r e  of hydro lys i s  of i n s u l i n  and :obacco mosai 
thermolysin wi th  s y n t h e t i c  peptides/Observations on t h e  s p e c i f i c i t y  of 
t k e r m o r e g ~ l ~ s o r y  sweating dur ing cold-recepzion a t  the sk in / ' ke  diminut 
thermos t a t  /2uman 



fl:c~-;.:os;~ic i n  man/ I.The -:. -. -.. L . , c r  ..ms::t i n  m n l  iI.The 
: ~::cr;:.ob:~; /The h u ~ t a n  

tic:r.:asr;~ic ccx;Crol of hucan metabolic h e a t  ?roductionlTne 
c k i ~ . ) y r o n i n  or proflavic/Photo-inactivation of TMV-RNA with  
rkyxl i i inc /E~ectron sp in  reso'iance of an i r r a d i a t e d  s i n g l e  c r y s t a l  of 
t i , y x i ; x  i n  t h e  DNA of B. s u b t i l i s  spores ,  vege ta t ive  c e l l s  and s p a - e s  g 
2N-RXI/Actior, of p ~ ~ l y n u c l e o t i d e  phosphorylase on 
E .3 -RSX. I I .  Tnc a c t i o n  of spleen phosphodiesterase/~tudies of nucleot id  
TXV-RSA wr:h tLiopyronin o r  prof 1avinIPhoto-inactivation of 
criph~sp:~;tases/Comparative s t u d i e s  on "Ribosomal" nucleos ide  
c r l ~ h a s ? h : a s e s  Ln Escherichia col-i/Polyribosone-bot;nd nucleos ide  .- ,L - ip':;osphsrases i n  rabbi-, reticulocytes/Ribonucleoside 

t r ic iu ia  co:.~?~unds i n  Escherichia c o l i / D i f f e r s u t i a l  mutat ion production 
t r i t im cc.npounrls i n  Escherichia col i /The na tu re  of b a c t e r i a l  r e v e r t a n t  
t r i t i u m  i n  Eschsrichia co:i/Evidence f o r  a  mutagenic l o c a l  e f f e c t  accom 

u l t r a s t r u c z u r e  by high r e s o l u t i o n  e l e c t r o n  microscopy/New approaches i n  
u l t r ~ s ~ r u c c u r e  by high-resolution e l e c t r o n  microscopy/New approaches i n  
cltraszructare/Cell-nabrane 
a l t r a s t r u c r u r e :  low temperature e l e c t r o n  mlicroscopy tind X-ray d i f f z a c t  

v i t r c t i m l I n j u r y  mechanism of s n t e r n a l  organs of animals exposed t o  s i n  
(v5rus)Aczion of polynucleotide phosphorylase on TMV-KM/ 
(vLrrrs)?ho:a-nactivation of T,hN-RNA with  thiopyronin or p ro f lav in /  

1 v i r u s  p r o r s i n  by thcrmolysin /Spec i f i c  na tu re  of hydro lys i s  of i n s u l i n  
( v i r u s > S a d l c s  o i  ntrcleotide sequences i n  TMV-RNA.11. The a c t i o n  of s p l  
(virus)X'ce f a c e  during i n f e c t i o n  of t h e  coa t  p r o t e i n  of t h e  s p h e r i c a l  b 

uarm-recepc-ion, main o r i g i n s  of human thermal discornfort /Peripheral  c o l  

X-ray a ~ d  h e a t  inac t ivaz ion  of 0x174 RF-DN4/Kicetics of 
X-riiy d i f f r a c t i o a  s t u d i e s  of l i p o p r o t e i n  components i n  lamellar systems 



3.2 i ~ d l v i d u a l s  listed below a r e  t5ose  authors wiaosa nmcs  appear as 
sc :~ior  attchors of a paper.  E ~ e y  are i n  a1phaSr:~ical ordcr,  with L!IU 1~tScra- 
:cry cr i n s t i t u t i o n  i n  which they performed c k i r  research designated i n  
a53rwiation. Tccse abbrevia t ions  fo r  t h e  l a5o ra to r i e s  and u n i v e r s i t i e s  
arc wr i t t en  out  i n  fui: on pages 28 thrdugh 29 which is  an a l p h a l ~ t i c a l  
iis ting vi th  tha  c m p l e t e  addresses given. 

Arnstrong, G.T. (U.S. Camcrce) 
Benzinger, To (IQRI) 
Berahard, W. (Penn. S t a t e )  
B l a i r ,  P.V. (U. Chicago, Dept. ~ i o p h y s i c s )  
Bockrazh, R.C. (Psnn. s t a t e )  
Boorst in,  JOBo (NXRX) 
Buresh, N.K. @.So C m a r t e )  
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Chung, H. (O.C., Berkeley, Space Sci. Lab.) 
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Dmie l i i ,  J.P. (SC. U.N.Y., Bufialo) 
Dayhof f, M.O. (Nat '1. Bimed.  Res. ~ound . )  
Eck, R.V. (Xat'l .  Biomed. R e s . ~ c ~ n d . )  
Edgell,  M.H. (Penn. s t a t e )  
Yerzandez-Koran, H. (U. Chicago, Dspt. 3iophysics)  
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Furakawa, GOT. (U.S. Commerce) 
G a d 9  ino  , 3.5. (Nor tSr 02) 
Gibson, R.J. (Franklin ins t . )  
Ginoza, W. (Penn. S5ate) 
Goldman, Do ( M i )  
Goochan, R.M. (Franklin I n s t  .) 
Haselkorn, R. (U. Chicago, Dept. Biophysics) 
Hayden, P. (Nor t h r  op) 
HiLsenrat5, G. (U.S. Commerce) 
I i i e r a l l ,  A. (Gen'l Tech. Serv .) 
Jukes,  T.3. (P.C., Berkeiey, Space Sci. Lab.) 
Kitzinger, C. (=I) 
Kraica~, J. (U.C., Berkeley, Space Sci ,  La?).) 
L&.inan, R.C. (Perm. S ~ a t e )  
Lindberg, R.G. (Northrsp) 
Lippincot t ,  E.2. (U. Md.2 &ern. Dept . )  
Maestre, Me?. (U.C., Berkeley, Space Sci. Lab.) 
Mazdales, S. (ii.C., Berkeiey, S?ace Sci .  Lab.) 
Matsubara, H. (U.C.,  Berkeley, Space Sci. lab.) 
Msryman, H. (NWC) 
Ochoa, S. (U.C., Berkeley, Space Sci. Lab.) 
Person, S. (Penn. S t a t e )  
Pc l l a rd ,  E. (Penn. S t a t e )  
Pruden, B. (Penn. S t a t e )  
Raacke, f .Do (Boston U., Biology Dept.1 



S i n g e r ,  B.  ( U . C . ,  Berkeley, Space Sci.  Lab.) 
Snith, K. (U.C., Berkeley, Space Sci.  Lab.) 
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ANALYSIS OF THE PUBLICATION SOURCES 

Under the auspices of the  Physical Biology Program of NASA, 137 
s c i z n t i f i c  and technical  papers were published between 1961 and 1966. 
These papers were indexed under the t h i r t e e n  s c i e n t i f i c  pursu i t s  l i s t e d  
i n  the  t ab l e  on page 31, some of which represent w e l l  recognized d i sc i -  
p l ines  whereas others  represent subject  a r eas  which have rcceiv.?d notable 
a t ten t ion .  I n  those instances where repor t s  might have been subsumed 
under more than one category, consideration was given t o  the  s c i e n t i f i c  
o r ien ta t ion  of the  author(s) o r  t o  t he  source of publication. 

The f igurer  0 8 1  the  following pages were constructed t o  zepresent, 
chrocologically,  the  publication freqiencies  of the  major subject  f-elds.  
Tine frequency of p u b l i a t i o n  f o r  each a rea  of study was derived by divi; 
ding the  n u ~ b e r  of subject  publications appearing i n  each given year by 
rhe t o t a l  number f o r  a l l  t h e  years  considered. The publications appearing 
i n  1961 and 1962 were combined because of the  small number of r e p o - t s  
which were issued during these e a r l i e r  years. The data used f o r  the 
graphic i l l u s t r a t i o n  of 1966 included those c i t a t i o n s  l i s t e d  a s  "in press" 
f o r  t h a t  year. 

The f igures  derived from t h i s  study provide, t o  souie extent ,  an  
indicat ion of zhe a c t i v i t y  and d i r ec t ion  of research within t h i s  office.  
Figure 1 points  out  t h a t  t he  t o t a l  pu t l i ea t ion  e f f o r t  i n  1965 and 1966 
was £oar times grea te r  than i n  1963. Growth was espec ia l ly  rapid i n  the  
a r eas  c-f Molecular Biology and Theoret ical  Biology, Figures 2 and 4, 
respectively . 

Physical Biology's broad mult idiscipl inary approach t o  s c i e n t i f i c  
research is ref lecred by the  d i s t r i bu t ion  of i ts  supported publications. 
Gnly nice of the  43 journals i n  which these pub1icatiar.s appeared had four 
o r  more of the c i t e d  papers. An average of less than one of these papers 
per year appeared i n  thirty-seven of these journals. The Proceedings of 
the  Xstio.?al Academy of Sciences was the  l a rges t  l i t e r a t u r e  source of 
these publications although it contained less than 10% of the papers 
published under t n i s  program. Science was next with  eleven papers and 
the  Journal  of Theoretical  Biology followed with eighr: publications,  



1 - I N  PRESS - 1961 1362 1963 1964 19b5 1966 N o  D a t e  1966 No D a t e  TOTAL 

MOLECULAFt 3XOLOGY 3 5 13 29 - 14 i 0  5 79 

P Z S I O L O G Y ,  GENERAL 4 2 .4 3 2-;. 2 17 

THEORETICAL BIOLOGY 2 .  1 LO 1 1 15 

ELECTROS XICROSCOPY 1 2 2 1~ 1 7 

BIOINSTRU?ENTATION 1 2 1  . 5  

CRYOBXOLOG'I 2 2 1 5 

PHYSIOXBGY, COMPARATIVE 1 2  1 1 5 

BIOLOGY, CENEiUU. 1 1 

TOTAL 4 6 10 22 42 30 1 14 8 137 

Table. N u m b e r  of studies under the NASA 
P h y s i c a l  B i o l o g y  P r o g r a m  for the years 
1961-1966 acceding to primary research 
areas. 
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JOUWALS PVBLISKING PHYSICAL BTOLOCI' ARTICLES 
. . 

The f o l l w ~ i n g  i.s an alphabetica l i s t  of journals i n  which come of the 137 
a r t i c l e s  apyearrci thdt resulred from research supported by the PASA Physical 
Biology Progr~n:.. 

It is of p.l,.t;icular in te res t  qo note the  re la t ive ly  large number of journals 
_which have accep re d ane or more papers. The numbers i n  paeiltheses indf ca te  the,  
number of a r t i c l e s  appearing i n  t h a t  journal. - 

Aerospace Medicine (1) 
American Journal of Botany (1) 
h e r  ican Scient i s t  (2) 
Analytics.1 Biochemistry (1) 
Annals of, Internal  Medicine (I) 
-4nnais of the New York Academy of Sciences (2): 
Archives of Biochemistry (see a l so  Archives of 

Biochemistry and Biophysics) (1) 
Archives of Biochemistry and Biophysics (4)  
Astrophysical 3bservatory Journal (1) 

Bild der Wissenschaft (2) 
Biochemical and Biophysical Research Comunications (4) 
Biochemical Journal (2) . , 

Biochemistry (1) 
Biochimica et Biophysics Acta (6) 
Biophysical Journal (2) 
Biopolymer a (1) 

. Circulaticn (1) 
Cold Spring Harbor ' ~ ~ m ~ o s i u m  of Quantitative Biology (I.) 
Cryobiology (2) 

Ergebnisse der Physiologic (1) 

Federation Proceedings (5) 

International Federation of Automatic Control Bulletin (2) 

Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal, of 

the American Die te t ic  Association (1) 
tbe h e r  ican Medical Association (1) 
the Arcerican Society of Mechanical Engineers (1) 
Biological Chemistry (1) 
Cell  Biology (1) 
Chcmlcal Physics (3) 
Mammalogy (2) 
Molecular Biology (6) 
tho Royal Yiicroscopical Society (1) 
Spacecraft and Rockets (1) 
Theorerical Biology (8) 



Mutation Research (2) 

Nature (2). 
- - 

~hotochemis try and Photobiology (1) -- x 

Poultry Science (1) - .  , .  

Proceedings of the National Academy of Sciences (13) ,? 
r 

. . 
. - 

- .  Radia t-ion Research (6) p T 2 

c . .  . , , 

, Science (11) - p 7 

Scientif , ic Amkridan (1) ' . . . 

. - 
, - 

. _  
/ - Virology (1) 
/ , . 

* L-* 



SCIENTIFIC RJBLICATIONS OF TXL 

BIOSCUNCE PRWRAPiS DIVISION 

Frances Hong, L. A .  Kulp, 
and D. l!. Wright 

of the  

Biological Sciences Comnunication Project 

C .  W.  Shill ing, M.D., Director 

manuscript by 

The George Washington University 

work performed under XASA Contract 

NSR 09 010 027 



TABLE OF CONTENTS 

Page 

PREFACE . . . . . . . . . . . . . . . . . . .  i 
INTRODUCTION . . . . . . . . . . . . . . . .  1 

LIST OF CITAYIONS . . . . . . . . . . . . . .  2 
AIrnOR INDEX . . . . . . . . . . . . . . . . .  9 

. . . . .  PERWTED TITLE INDEX 

SEYIOR AUTHORS AND AFBREVIATED . . . .  LABORATORY ADDRESSES 

. . . .  LARORAMRY ADDRESSSS 

JmRXALS PUBLISHING ARTICLES 



B L AN-K P A G E  



This bibliography was prepar,d t o  supplement the needs of various 
bioscience administrators a t  the  Iiationa 1 Aeronautics and Space Administration 
for  maintaining a current awareness in  t h e i r  respective f i e ld s .  W-hen 
c r i t i c a l l y  analyzed, bibliographies provide meaningful ins ight  t o  the s t a t e  
of a c t i v i t i e s  fo r  s c i e n t i f i c  endeavors by def ining a rcas  cf pursuit ,  
providing records of accomplishment, ident i fying s c i e n t i s t s  and laborator ies  
engaged i n  various s c i e n t i f i c  a c t i v i t i e s ,  revealing the d i rec t ion  of research 
and thz  a a s  of gradient emphasis i n  addi t ion  t o  l i s t i n g  the  ava i lab le  
l i t e r s t u r r  i n  a pa r t i cu l a r  subject  f i e ld .  For these reasons the  importance 
of bibliographies i s  being increasingly recognized by both science admini- 
s t r c t o r s  and research s c i en t i s t s .  

The more than 1,400 c i t a t i o n s  i n  the  t o t a l  work represecr the  publi- 
ca t ion  e f f o r t s  of the  grantees and contractors  of the  BL.*science Programs 
Division s ince it was established.  Le t t e r s  were sent 20 the  p i n c i p a l  
invest igators  requesting a l i s t  of publications resu l t ing  f r m  research 
supported by grants  o r  contracts  from t h i s  divis ion.  The c i t a t i o n s  included 
i n  t h i s  bibliography were provided 'LC response t o  t h i s  l e t t e r .  Only those 
papers appearing the  s e r i a l  l i t e r a t u r e  and widely d i s t r ibu ted  report  
l i t e r a t u r e  were considered. Theses and doctoral  d i s se r t a t i ons  were omitted 
s ince such research would probably be published i n  s c i e n t i f i c  journals a t  
a l a t e r  date. 

These c i t a t i o n s  have been col la ted i n t o  separate volumes fo r  each 
program branch. A few c i t a t i m s  predate the establishment of t h s  branch 
o f f i ce s  under which they appear but a re  included because they resul ted 
from e f f o r t s  subsequently subsumed under these program off ices .  The volumes 
a r e  enumerated a s  follows: Volume I, Behavioral Biology; Volume 11, 
Environmental Biology; Volume 111, Exobiology; Volume TV, Physical Biology; 
Volume V and V I ,  Planetary ~ J ~ . . r a n t i n e  and Bioscience Comunicat ions, 
respectively.  Because of t.lt brevi ty  of the  l a t t e r  two bibliographies,  
they have been combined undt . one cover. 

Each volume is  d i \ i t l 4  int:, a number of scct ions  beginning with the  
l i t e r a t u r e  c i t a t i o n s  l i s t e d  chronologically and according t o  the authors '  
surname. This arrangement reveals t o  some extent the growth and devel- 
opment of research under the d i r ec t i on  of the  program administrators.  
To provide access t o  th:?se r ferences both an author index and permuted t i t l e  
index a r e  included. 



An appendix is included which lists the journals i n  wnich these 
sc i en t i f i c  pu51ications appeared. This not only a s s i s t s  i n  identifying 
source material  but indicates the wide range of s c i e n t i f i c  pursuit  
encompassed by the Bioscience Pragram Division. It i s  interest ing t o  
note here tha t  the publications have appeared i n  268 s c i e n t i f i c  and 
technical, journals. 

Also i n  the appendix i s  a l i s t  of the senior authors ' a f  f i l i a t i o n s  
which, when correlated with the directory of laboratory addresses, makss 
coimunication with a senfor author possible. Copies or  repr in ts  of the  
c i ta t ions  embodied herein cannot be furnished by e i t h e r  U S A  o r  BSCP but 
may be obtained by contacting the senior authors. 

It should be noted tha t  no prac t ica l  means was avai lable  f o r  
~rer i fy ing  a few of the  references given by the a u t k x s  and, a s  a r e su l t ,  
a few c i t s t ions  a r e  incomplete. This i s  especially t rue  i n  cases where 
papers appeared i n  lesser  known sources and/or were "in press". 

The authors grateful ly  acknowledge the technical aesi stance of 
Miss Sheila Rollins and of the  sec re t a r i a l  s t a f f  i n  the preparation 
of t h i s  report. 

Lesl ie  A. Kulp, Ph.D. 



INTRODUCTION - 

The Office of Planetary auarantine, Bioscience Programs, 
National Aeronautics and Space Administration, has the respon- 
s i b i l i t y  for preventing contamination of the several planets 
of biological in teres t .  Of importance to  the execution of 
these responsibi l i t ies  i s  the dissemination of information 
through training programs, national and international conferences, 
committee meetings, and information exchange among contractors. 
The l a t t e r  ac t iv i ty  i s  handled through the Offices of the Bio- 
logical  Sciences Communication Project. Contractor reports 
are  dis tr ibuted among interested groups, abstracts  of current 
l i t e r a tu re  are provided, bibliographies of specialized in te res t  
areas are prepared, and a .  crofilm f i l e  of a11 sc ien t i f i c  re- 
ports  bearing on the planetary quarantine problem is  maintained. 
Vpon requzst, hard copy reprints  are  produced from the :nitro- 
film f i l e  and dis tr ibuted t o  organizations and individuals, 
current s c i en t i f i c  and technical l i t e r a tu re  i s  reviewed weekly 
for items of in teres t .  Thus, the develapment of spacecraft 
s t e r i l i z a t i on  technology i s  d i rec t ly  aided through acquisition 
of information and i t s  application to  problem areas. 

The publicacions l i s t e d  i n  t h i s  bibliography were the re- 
s u l t  of woxk supported by the Office of P l a ~ e t a r y  Quarantine. 
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1 NTRODUCTION 

The Bioscience Communications Program of the  Bioscience Programs 
Division was es t ab l i shed  t o  meet the  growing need f o r  e f f e c t i v e  and 
t imely comnunica t ion  between NASA program s c i e n t i s t s  and admin i s t r a to r s ,  
and s c i e n t i s t s  i n  u n i v e r s i t i e s ,  indus t ry  and o the r  government agencies.  
I ts  a c t i v i t i e s  a r e  designed t o  meet t h e  information needs of each of 
the  Bioscience Programs i n  d i r e c t i n g  and coordinat ing t h e i r  a c t i v i t i e s  
wi th  a  maximum of e f f i c i e n c y  and f o r e s i g h t ,  and t o  provide the  s c i e n t i f i c  
corn-micy wi th  access  t o  information on the  s c i e n t i f i c  products of 
these  programs. I t s  funct ions  a r e  separa te  from the  research  o r i en ted  
programs i n  a  d e l i b e r a t e  a t tempt  t o  b l u r  t h e  l i n e s  whic.h d iv ide  the  
s c i e n t i f i c  d i s c i p l i n e s ,  

The Bioscience Comnunications Program provides 1) supper; of t h e  
Space Science Board of the  National  Academy of Science and i t s  sub- 
committees ( j o i n t l y  wi th  o t h e r  Of f i ce  of Space Science and Applicati-ons 
programs), 2' t r a i n i n g  of s c i e n t i s t s  through fe.ilowship g r a n t s  and 
summer ins t i t . u t e s ,  3) consu l t a t ion  t o  admin i s t r a t ive  program s c i e n t i s t s ,  
4) supplementa 1  c ross  d i s c i p l i n a r y  communicat ion between various i n t e r -  
faces of t h e  physica l  and b i o l o g i c a l  sc iences ,  5) research  l i t e r a t u r e  
and repor t  analyses ,  cu r ren t  s t a t u s  r e p o r t s ,  e t c . ,  6) conferences, 
symposia, and i n  forma 1 meetings. 

These a c t i v i t i e s  i l l u s t r a t e  t h e  r o l e  of t h i s  o f f i c e  i n  support ing 
a l l  Bioscience Programs. Its con t r ibu t ion  i s  seen i n  support ing thc 
prepara t ion  of a l l  s i x  volumes on "Scientific Pub l i ca t ions  of the  
Bioscience Programs Division". Thus, a  small  number of pub l i ca t ions  
r e s u l t  so le l :  from i t s  sponsorship,  al though the  program p a r t i a l l y  
supported the  pub l i ca t ion  of a  l a r g e  number of papers inc luding more 
than s i x t y  papers contained i n  the  NAS-NRC pub l i ca t  ions ,  "Eiology 
and t h e  Explorat ion of Mars" and " E x t r a t e r r e s t r i a l  Life" under a  g ran t  
t o  the  Space Science b a r d .  Cred i t  has been given, however, t o  these  
bioscience g ra3 iees  and c o n t r a c t o r s  under t h e i r  r e spec t ive  research  
programs because t h e i r  s c i e n t i f i c  papers r e s u l t e d  from research  
supported by these  o f f i c e s ,  and it woq~ld have been redundant t o  repeat  
the  c i t a t i o n s  here.  Only t h e  l i t e r a t u r e  r e s u l t i n g  d i r e c t l y  from the  
support o f  t h i -  program of £ i c e  has been included. 
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of the literature of space biology. '.dashington, D. C., The 
George Washington U., Biol. Sci. Comun. Proj., Dec. 19, 1964. 
18 p. 

1130. SHILLING, C. W., and TYSON, .I. W. Space biology and space 
bioscienze resources. Washington, D. C., The George Washington 
U., Biol. Sci. Commun. Proj., Feb. 15, 1964. 308 p. 

1431. TULLY, E. R., TYSON, J. W., and MOATS, R. W., comp. Circadian 
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Washington, D. C., The George Washington U., Biol. Sci. Commun. 
Proj., July 1, 1964. 200 p. 

1432. TYSON, J. W., and MOATS, R. W., comp. Exobiology: An annotated 
bibliography 1951-1964. Washington, D. C., The George 
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1433. NATIONAL ACADEMY OF SCIENCZS - NATIONAL RESEARCH COUNCIL, Wzjhington, 
D. C. Space research, directions for the future. Part 1. 
Planetary and lunar exploration. Dec. 1965. 142 p. 

1434. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, Washington, D. C. 
Report of bioscience wcrking group. In NASA 1965 Summer 
Conference on Lunar Exploration and ~ c c n c e ,  p. 223-240. 1965. 
(NASA SP-88) 

1435. SLATER, L. E. Biotelemetry and the physician. Reprinted from 
N. Y, State J. lied. Dec. 1, 1965. 12 p. (BIAC No. R1) 

1456. SLATER, L. E., ed. A special report on biotelemetry. Reprinted 
from Bioscience. Feb. 1965. 45 p. (BIAC No. M1) 

1437. AMERICAN INSTITLTE OF BlOLOGICAL SCIENCES, BIOINSTRUMENTATION 
ADVISORY COUNCIL, W~shington, D. C. BIAC publications bulletin. 
Dec. 1966. 4 p. 

1438. AMERICAN IliSTITUTE OF BIOLOGICAL SCIENCES, Washingtcn, D. C. 
Bioscience research during Earth-orbitlng missions: manned orbital 
research laboratory. Annual progress report to NationcL Aero- 
nautics and Space Administration. (Part one of two parts). Oct. 24, 
1966. 29 p. 
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1439. BALDWIN, H. A. Some background on the  IRLS opportunity.  I n  Some 
Prospec-s f o r  Using Communications S a t e l l i t e s  i n  Wild ~ n G l  
Research, p. 2-3. Washington, D. C., A m e r .  I n s t .  Biol.  Sci., 
Bioinstrum. Adv. Counc., J u l y  1, 1966. (BIAC Study) 

1440. BALDWIN, H. A. An experiment f o r  s tudying whales, I n  Some 
Prospects  f o r  Using Communications S a t e l l i t e s  i n  r l z d  Animal 
Research, p. 13-1Q. Washington, D. C., Amer. I n s t .  Biol. Sci . ,  
Bioinstrum. Adv. Cotnc., J u l y  1966, (BIAC Study) 

1441. BUDDE, C. A. Instrument concepts: Developing a multi-parameter 
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Sci. ,  Bioinstrum. Adv. Counc., Aug, 1, 1966, 5 p. 

1442. BUECHMER, H. K. Prospects  f o r  t r ack ing  e lephants  w i t h  IRLS 
(Nimbus B) i n  Kenya. I n  Some Prospects  f o r  Using Communications 
S a t e l l i t e s  i n w i l d  ~ n i ~ R e s e a r c h ,  p. 6-8. Washington, D. C., 
A m e r .  I n s t .  Biol. Sci., Bioinstrum. Adv. Counc., Ju ly  1, 1966. 
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1443. BUSsER, J. H. The BIAC Brochure, Washington, D. C., Aaer. I n s t .  
Biol. Sci . ,  Bioinstrum. Adv. Counc., Sept. 1966. 8 p. 

1444. CARR, A.  Prospects  f o r  applying IRLS (Kimbus B) i n  open ocean- 
t r ack ing  of marine t u r t l e s .  & Some Prospects  f o r  Using 
Communications Satellites i n  Wild Animal Research, p. 9-10. 
Washington, D o  C., A m e r .  I n s t .  Biol.  Sci., Bioinstrun.  Adv. 
Counc,, J u l y  1556. (BIAC Study) 

1445. COCHRAN, W.  W. Some notes  on t h e  des ign of a d i r e c t i c n a l  loop 
antenna for  r ad io t rack ing  w i l d l i f e .  Washington, D. C., Amer .  
I n s t .  Biol. S c i , ,  Bioinstrum. Adv. Counc., Jan. 1, 19G6. 4 p. 
(6IAC No. M4) 

1446. CRAIGKEAD, F, C ,  The prospects  f o r  us ing Nimbus B s a t e 8 - l i t e  f o r  
srudying large  land animals. I n  Some Prospects  f o r  Using 
C m u n i c a t i  ons S a t e l l i t e s  i n  w i l d  Animal Research, p. 4-5. 
Washington. D o  C., A m e r ,  I n s t .  Biol ,  Sci . ,  Bioinstrum. Adv. 
Counc,, J u l y  1,  1966. (BIAC Study) 

1447. EDMQNDSON, W. To, ed. Marine biology. Vol. 3. Ecology of inver-  
t e b r a t e s ,  Proceedings of the  2nd I n t e r n a t i o n a l  I n t e r d i s c i p l i n a r y  
Conference. Mcw York, New York .Academy of Sclenccs,  I n t e r -  
d i s c i p l i n a r y  Communications Program, 1966. 313 p. 

1448. FLYGER, V. A ,proposal f o r  us ing t h e  IRLS f o r  s tudying movements 
and physiology of the. polar  bear.  I n  Some Prospects  f o r  Using 
Communi~ar ions  S a t e l l i t e s  i n  Wild ~ n & l  Research, Addendum, 
p. 1-3, Washington, D. C., Aner. I n s t .  Biol ,  Sci . ,  Bioinstrum. 
Adv. Counc., J u l y  1966. ( B U C  Study) 

1449. GEDDES, L, A., and HOFF, H. E. Courses i n  phgsichl  sc ience  and 
ins t rumenta t ion  f o r  1 i f e  s c i e n t i s t s .  Washington, D. C., Arner. 
Ins r .  Biol. Sci . ,  Bioinstrum. Adv. Counc,, May 1, 1966. 16 p. 
(BJAC No. M8) 



1450. GEORGE WASHINGTON UNIVERSITY, BIOLOGICAL SCIENCES COW-RINICATION 
FROJECT, Washitdton, D o  C. A glossary of selected bio- 
medical terms of apraspace in teres t .  Nov. 1966. 3'7 p,. 
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